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PARTICLE, COPOLYMER, TACKY 
AGENT COMPOSITION AND TACKY 
MATERIAL AND PRODUCTION OF 

AQUEOUS DISPERSION AND 
PRODUCTION OF TACKY AGENT 
COMPOSITION 
MITSUI TOATSU CHEM INC 

Abstract! 

PURPOSE: To obtain the tacky 
agent composition capable of 
exhibiting excellent adhesive 
performance under low load even 
if substrate surface of wrap film of 
polyethylene, polyvinyl chloride, 
etc., is kept in dew condensation 

state or wet state. CONSTITUTION: This tacky agent composition is 
obtained by carrying out suspension copolymerization or emulsion 
copolymerization of an allyl compound expressed by a general formula R- 
CH=CH- CH 2 -S0 3 -M (R is hydrogen or ^1C monovalent hydrocarbon 

group; M is hydrogen or a monovalent metal) with an alkyl acrylate or an 
alkyl methacrylate in a mixed solvent of an organic solvent with water 
controlled in balance of hydrophilic property to hydrophobic property. The 
tacky agent composition exhibits excellent adhesiveness under low load 
even if substrate surface of wrap film of polyethylene, vinyl chloride, etc., 
is kept in dew condensation state or wet state and free from soaking of 
paste into the substrate and exhibits excellent performance. 
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(57) [£*)] 

ffif&] rR-CH = CH-CHi-SO>- 

MJ (Rtt, 7k*. Xtt. 8*«lEU:©l«©#Mbk 
HSg, Mfi, Xtt, Hffi©&Ji) T-*fc^H5T 

*iw»Lfc*«i8K/* • Huts** 



1 

[«#8 1 1 ( a 1 ) ; '>4< h i> 1 o©*vU 

*v^XtfXB*0£JJW£t, '>4< 1 1> l ooffl 

ffc At* 

*ftft (a 2) ; X^*yg?8&T>^©&Jii&£#^l*) 

£ftfc'>4< 1 1 l «§©*»#, i&tt*;*-?^ 
tt?ftft¥ft»X (A) fr, 

ftiiSft (si) ; '>4 < 1 1 1 o©*»*t^rtK: 

i 1 1 «©*«&«, xv, 

(s 2) «*tt/fl*tt^5^ 

*w»Lfc» snf»t«&-K«B^Lfcja*»jae* (s) 

[f»**2] Itl(al) ;W<HloO^ 
*y»*XtfXB*©&JR&£, '>4< t fc l o©*iS 

Sft^4S8^iIft£ftfc'>4< 1 1 l@£i©¥* 
ft, xt* 

£*ft (a 2) ; ^vUfcVKSXtttrW&JUftSr^rt 

£ftfc>4< i 1 1 «»©*.*#, Sr^tf* y 
te*tS?P**fr£ (A) £ x 

(si) ; >>fc < i t> l oo*»*«:»f-rtK 
***£fl^*Xtf 6 4 5»i»63Wi £ ft 

fc'>4 < t fc 1 9o«Wfttt. XU\ 

mm (s 2) *^tf, «*tt/«*tt^?v^ 

*«WPLfc» Mtttfcfc-fc^Lfcftfi*!** (S) 
©#£TT% **LT#&ft5*l*». 
[W*93] (a 1) ri\ -jgit TR-CH = 

CH-CH.-SO.-Mj (RB, 7k*. XB, 
l#±©l«©£*{btaftg, MB, XB. ltf© 

i!iR£ftfc'>4< fc 1 1 «©^*ft££t?fc©T-fc5, 

[»#S4l ¥*ft (a i) ri\ -«5t tch 2 = c 

H-CH 2 -SO, -Mj (MB, **, XB, 1«©& 

jg) ■e«Sft5T!;^/V'*>'iWk^*Rtj«t©«*# 
a»e>45#a»e>»fc$ftfcdJ>4< t t> 1 «©#£#&£ 

trfcOTfcS. «l*Ilffi«Ott : f-Xttl»**2B«© 
I»**5I **ft (a 2) 7^y/U87^ 

a»6*R*itfc'>4< t fc i «©**»££& b©r-;fe 
5, W*« 1 7bm 4 ftft^!S$©&? XB#S£ft 0 



(2) #W¥8-3 2 530 7 

2 

[M*«6] (si) 2 0*CC*5VvC. 

mm (s2) K#LT. it 5 

S 5faft^!2«©&^XB*fi£tt<, 
[»*JS7] ^7^<B»ffl«^, *-4 0»5«-6 

£fto 

8 ] 1 nm. 7 fflfuWEftcatf-x b* 

10 [f»*S 9 ] h A-x 3 0 75H 7 0 %T'& 

5 r i * ft® i 1" 8 IE«©«;»#J&U£*&. 

1 0 ] f»#S 8 XB 9 e*®tt**CIB£** 

1 1 ] »*I 8 Xtt 9 ^©*MWIBJ*«Sr 

1 2 ] M*« 8 755 9 |E«©tt^»I^»?r 

20 MMPK13] Iff (al) ;'>4< irtio©^ 
^vKS&VXB^rC^JRiei:. '>4< 1 1 lo©^F 

^*ft^ib45ffA^^^ftfc'>4< lSH©^ 

mmfc (a 2) ; ^/u*>l6SXt;-tO&«*Sr^rt 
WTS-f , '>4< i fc 1 o©^|pZllS^S:^rtt 

^ftfc>4< it lS«©**ft, Sr^tf^ey^n^ 
tt^FISfP¥*#^ (A) Sr. HAftll 0^755^) 1 0 0 
30 ■CJCfc^T, 

tmffl$ (si) ; '>4< 1 1> 1 o©7kS?SSr^(*3^ 

7c>4< t b i a©w«i^, AX*. 

*tStt (s 2) 5^*/wa^M*§»J** 
«ft^t« (S) ©*T\ 9Mki[#XB»»*^Srff 

■?Sr^^ t-TftfrffitX (S) Sr^tf, ^ 

40 /^ay, ^r-y^^XBf-^'O'^H V©^«r*i- 

[M*«14j W(al) ;'>*< tfelo©^ 
y^^KSSVXB-tw&JRlfit , '>4< i 1 1 o©^ 

ft*, XV, 

*ftft (a 2) ; ^^i/RSStftO&JRfitr^rt 

fi-5^y^u^tt5FtaSi**ftii>^45l¥^f>SW 
50 5ft7c>4 < 4: 1 1 *!«©¥*#> Sr^tf*/ ^> 



3 

tt*«SftlMH*$ (A) £, Sgftl 0'C75S*J1 0 0 
(si) ; '>ft < £ 1 o©**SSr5H-rtK 

fciMt < 4 1> i a©*«j^j«, si/, 
&m (s 2) aw, 

tf, «*tt/W*tt/<7>^S:l|!«iPLfc. HSftlciSl- 
ftfi£i§!8» (S) rofT\ JUfcfi^XttSWS^fcfT 
ftl/\ *ftfcJ:oT*a£^*fciftfc*5ia» 
A/fAf^ix, a>o, »«BfcL-C*T»tt*«A«a 
T-***, «J£f§£ LTi!£-igj£^ (S) *£tr, ^ 

[000 1] 

mm±<r>mmm *»wi4, «re, snotties 

LfcttflTCfclK attXfi*tttt-C*>5*IM*: (Tift, 

[0 0 0 2] *»^«, 0>Jx.tf, ft&Jtd^ffi+teft 
9 ffl Lfc&$:ftp D p£g<D«®©«£-W J; 9 ic, ffija-e, 

■«XttlMitfc««T?*)9, Stt (0Jx.fi, #yifi{fc 
&m (Tift, SIT, Stfl (KttA^-e, ft 
[0003] &mmi$ 

9, tt^ttllMBfrCfcSft** (Tift, SB, *#) 
*®K, fiv^MWf-t-Sfctt-e, 

(m'mmiwmm, bp, tttBtctti-ca 
m. ) sowsrwr*«H4 bp, 

[0 0 04] 

iMMt Ltzy j/7*7^yu^^, £ D D D ©ggii, zSftig, >h 

[0 0 0 5] r©i 5*7 -7 7*7^^1*, «ft, ft* 
^KAfi, /<— >-r^^* D D a, ftH (7W* 



(3) #$¥8-3 2 5 307 

4 

7y— A 7n-Xy3-^h, 7, ^ 
K , ft*£ft, 9M& (4 s 

?L, , 3ggf£p D a (MI, 8M&, f— 

X, MHMBFk a-^hf) , ft0»fi to 1 * & 
r, ttflW) , «*Mini*fi. &9TSSpi3p b p, BiBA 
p p n (SJB, Lbfct, ZMZ*?<, 
4?) , Wh/Vh^7f-*p°p^roffi?a^ffiT'!Sii, Stl, 

10 [0006] ffillftttWIW* *l5*a©ft» J « , ««© 
SBC: 7*7 -f (p d p* • S>jt# • Kit 

**ffi^©lif+!i5g|i-eS)5 £ ^ 3 FbIJS^&o fc 0 
[0 0 0 7] ioi 9**^-6^, ISfi, ^XliSffl 
tttt, «ttXli«tt-C*fo^S*^ (Tift, SS, S 

mm^ mw&omiwfiw* bp, ^e^lt 
«„ ) &t»$itr7j#tt (m'&vmkjwvm, bp, 

[0 0 0 8] L^L^b, ^fLt:ffl±9*?*tt 

[0009] La>L*#p>, me>o*a^!feiT*&oT 

5 ft i* LTJfi'jBSc^ttfc^tt 5 ft t\ # < W*ffl±<0Pp^ 

[0 0 10] (1) #i!Bg6 3-2 2 7 6 8 2f 
40 63-227682^- (^BJ# ; 38*615, 

WRA-.SC^v+Sa «*) ) fc»±, (A) 
JITfc4 75£l 2W7^= J r/l'S^ ; t't5 (^^) 7^y 

(fj ; 2 -if^*-^/^ y 1^ h 
-6 075S9 9. 8l*S|5, (B) ; fi^ttTISfP 
*^*>® (0J ; T 7 y /u|6*) • 0 . 2 1 0 1* 
95, (C) ; (A) Rtf (B) "TIB* r= 

(01J ; tf-Wt y h^) • 0M3 
9. 8Sft95, tSr^-=?-/Wv?3>'fi-g-LT#b^577 
!>/Hix^^3iyta*# • 1 0 OltgfSi:, ¥»)»T 
50 ^1 8 075M1 1 0 OOTKy^^UVT'y 57b 



5 

#LT«*tt©&#*-#fc, ft^p D aIl(Cjo^-C^ 

[OOll] Lii>Lft#6, £B*B> MSS, fifi 
#ffift»iifc*H-5» ±f5gMi«lJ£t>©g*£ov^ 
tt, ****«?©«£■«, «xfc«UMM)6)Ji«#» # 
fiRttfc. <BJnS*fflf©*&K:fi, »ft#**£-Cfco 

[0012] (2) #H¥ 2-1 3 8380f 10 
fcflS¥2- 1 3 8 3 80# G8W*;£UJ X. Aft 
#ftOTT» ffiHA ; Km 

(ISO ) CHU «£E««tt«tffl*tt»1WR©»II 1 0 0 

mmm^ziir. $m$. ft im®<D&m&$ ft t±7 

N a! S04) Srl75S5fi*ffl«:^*$^-5ri»-J: 

[0 0 13] r^T'li, ««l©#*U*ffi*iL-(\ « 

(A) ; mmSftttzW&ktfy 20 

2 ox:&.t ttt'om^r^ l )ji>&xtet?? Vji<®<d7 
/vs-^T-T^wmt • 5 o nm 9 9 . 9 

(B) ;K^Jg^37!)S5©a, 0 -^i&fn^e / -X 

it-y-ij^^wtrnti^ m ; 7? y/u-K) • 0. 175 

5 5fi*%. (O ; (A) (B) t*fi^«E-C*>o 
T (A) (B) JJWromftft (0J ; W V®?) • 075 
m 5 0 14% , ©-£§+ 1 0 0 MM%1>* b%Z79))A'% 

[ooi4] LfrLKtfb. '$am%M, ufflmm, 30 

±ES#ffl»/^©«*ttov>T 
ft, »!ioSAffi©*£-tt, &iMt%Sm#>t>ti2>1>K 

[0 0 15] 

tt (£*©»©«;* L*1-*©J§S. /hSftEMW' 40 
fiv^Wr-, ^M^fc&ff^fcftfeftSA 1 ©*! 

m, ) , («*»©»*& ©*i«. bp, 

£Jwm. ) RUW#»Mj4«!fc («*«©e**©JB 

ttttt*if#«©«l*©««. ) ©'<7V*!>S&^ffi 
[00 16] 

iRH£#»i-afc»©#a] **w#e>tt. ±12$* 50 



#gB¥8-3 2 5 3 0 7 

6 

4fe*>, (S^ltfiSr^i-5fc'(-tT\ ¥£##14 (&#© 
£©«;£L J H- £©*!&. /hSOrEAAffi • Mv^lB 
■C, v fttt*;fi£ftfcft **>©*&». ) , WW 

a*lfil©5l 5 fci-5*t«Stt5fi'&*©« 

m. ) st;»g5»r^#tt («*«©««*©«*. bp, 
m&vm&Jwm. > ©^y^&v^HifcaaH* 

ts jy?a&\s7J\'a~/\>bfc$:£tt1B& 
®m%-?%<t%m£+2> Z k K J: 9 ft e.*ifc*iMR®te 

[0 0 17] tt*#Jti\ HRttttt, *s* («*) 

[0 0 18] IA«J©*A^ («») «T©(1) 
~(3) ©£orol^<7>-^J:9 45. 

(1) ttJWWt (S*©^©lfi*L^-r^©mt?o 
E7:Affif • Ml/^IBT*, v^»K*#fttt***fte>^5 
*»©©«. ) . 

(2) Hlffitttt («*^©^*^©}iSo BP, 
#LT«lt*ft©§l#li*5 t"*"5AKtt*tt-«*** 

©jtan. ) 0 • 

(3) ifgSllWl^tt («lfft©«fc*©ffi«. 8P^ tt«E 
©^«73©m ) o 

[0 0 19] £££©gRBiJ£ LT, «S»cML, 
i5t1-5t, *K» WS?»f^#14*-B81"5tt«l©©T 

©(STSr#5filS)i4 s *>5. ?AWJ©14sgl4, ±IB©(1) 
~(3) ©Zo©!RH4©g*©^7V^J;9*5^ttB6 

[0 0 20] 

1 . *%w%j$.<omm tit* fcsawsea 

± 5 ^* t gftfc&^iJ Sr ft 5 ^ < mM9Z Z'rt-otz 



7 

z/ufcymi-hV ?acd#£7(;:; Vf)7tV/\<® 
[00 2 1] 2. *UIMMffl*0|8Hft09ilRftC 

(i) b r»^pj 

*Sft) . **#y^-&tf=>#y-7- 
ft) £££l-5 0 (#*£ft) ©em©**; 

lis 7V^*l£ft> &#**£ft, ^d ? ##w 
ft, ^77 h*m-g-ft^©v^-ftLT-t J:v\ 

Jttt, Havana**©****. 

[00 2 2] (2) If IWftj ©«& 

mm+h $ v r k: £ o t«m t> © *s 

r^T-Rtt, '>4< fct 1 

ITWK3!r#iJl*0(SviiaiK, rii 

S, Xtirftib^TkKg, ^v-tf+^S, 7 5 /S, 

R& (JA/7 , £fT'^-&^n6J;5^2«<0 

»©«&©*)©##£ U\ 
[0 0 2 3] Rfi, ±!2©t>©fci, 7 

y (F, Cl, Br§) S^^S^L/tST-fcoTtJ: 
fc{S5#«£#<0R1«t OMM£. 5MHH& #*tt* !i 

toxmt, ^tt, BTBtt. awtt, 

£5. 

[00 2 4] (3) IS (Dffifc 

ffift fc ot-fi*^, *MI©^rrff #©&ffl.RL> ! 9f»# 

l/> t 0 , ^JU h JSjV%%<D c o n f e i t o ) $©#< © 

t-*'-^wisitettnft#(73ffi«, 

ftwiz i ow±oai« (*v k) zn-tm 



(5) #PW8-32 5 30 7 

8 

«fSttf-*#1-5J;54««, n->7©gg D D o©^ M 
a 5/jtr© J: o Klfffifi^-OrtlBk:* fefcfatt* * 1 

TSrt^i-i. r©J:5K, ftffl®(O^PFiS*©teffl 

n#y^-£©#§rw rttttj \c^xm*SRtziz 
[0025] o) mm 

# #Jj ftSR©!^**, pressure-sens i 
tive adhesive (SBEJKtfSl J&EEffiK# 

T*6*tt (tack, tackiness) £WU fS 

ff©s*©a^ff* (i o ! ~i o* p a) t\ mm® 

20 (0. 0 1~1#) (C, ««ft|cSfi4$*5^t(-<t 

[oo26] ^mm^fFm^<Dmms.xfmm9^^^ 

xm^ riUMHWj *6»tt, W*.tf««ii5^»* 

(ffi^^iH, W**i£fiJ, JlOft, 1 9 8 8¥) -3 

4ii^ffl(o rttUKPU ©3ifciE«*<h.-cv^ rife* 
#jj ©«fcft«rs^r«. *oie«tt, #aBfcio, fta 

30 [0027] *&mv>®vm#i<oimRxjfflm&\z}5^ 

RUZENa^SA-Conc i se Encyc 
I oped i a of Polymer Scienc 
e and Engineering (Kroschw 
i t zflL EH mi, 1 9 9 4¥) J 

• 2 4 6feffl3~2 4 8W*fflV tftfgMkZVfcRim 

[0028] (4) m mmti 

gl^J ^•5i§<0«t^:»i, , 'release line 
rj 4«»fcttEfc«ffi-0*>lK SMtJiKftit-rSwt 

50 [0 0 2 9] M«$t<0K#W*WM4, -|RWIC» h 



9 

tttt, SjpMtfv<y7tt (fJSfl^jSf^j^K 

[0 0 3 0] *Jl8*tO$«FJi<0^ft:flfiJ t LTte, «x. 

5o i LTfi, Witf, #43 0-3 0 

0g/m\ if $ 3 0-4 0 0 /im^77 ±g 

[0 0 3 1] K5H-7w^Stto^#«t LTtt, 
;tlf, jp$3-2 0 0/zmO/Klin:^uy, /Ky/Pk 9 

o y yfc if n y rv, ^ >ft; if p if 

[00 3 2] AJRfS««-0*«:flf« t LTte, fl;itf % J? 
£3-2 0 0jum<D^?&, 7^5-^Afg, *B?6$W* 

[0 0 3 3] (5) R rjB#ttj 

if #"J &&K0>4K&tt« , r pre ssure-sen 
sitve adhesive product 
(s) J fc5»fcttEfc<Hre*>0, fc 

[0 0 3 4] *^ii^^fi*o|5ffl^i>^S3#^^^ 

#JiiXU9t«F**(OM^TS&9 (prime r) ■ *« 

X ^«j5f£ij if #R ft e> ft r ^ & v ^&3r<0 ffifcSJJBt 



»B¥8-3 2 5 3 0 7 
10 

[0035] *uaomm«o«HftimiMFicj3v% 

SttfMOMKTftQ (primer)l^ &*#JB 
[00 3 6] tt##©$J«*:Jlfcflti-5X«f#©ft*fl 

^f-m 7/i^ = *A#<&&JW6S*J\ 

l3 0-3 0 0 g/m\ fj30-400/im^7 
iiKfe am T-hfc JfflRUK 

[0 0 3 7] K4H-7^^AStt©A»«t LTtt, 09 
iff, JP£3^2 0 0/zmZ)#y3:^U>\ ztfy^Ptf 

xi^^u— K j ^/Ky^^>'7 L ^7^ i/- h#£>*°y 
a y y it if ^ y r ^ * ¥ >ik \?~^/^ p y wt; tf 

[0 0 3 8] #& z f-7<4/l'J*m#<Dm<DM:#&\kLX 
12, {fiJxitf, l?^.3-2 0 0 Mm^irybn-^, 

-ay, S4t;i/D-^, toAy, ^r^T 0 ^, S7y 
^Ty-ay, ^r^7 p n7rv > ^^yu^oir^ 

[0 0 3 9] ilS^iRfifrStt^^ffilt LTtt, 

ptvy, ;Ky ^r>$t<DtfV JrV74V^ tfyx^is 

[0040] •Mtt s r*xf'{*mt<DM:#mk ix 

tt, Wtff, J¥^ 1 0 0 OmrrKD/Kyx^U 

^ f-/^yry*l^|o^y t y7^f y||» 
^ y ^fi/yru7^ h^y ^fyyry7 
^u-h^^y^xyu^S^, ^y-^p^yft 
^y-^p^yft^yry, AD^yftt'- 
/y//NP^yftt^yfy*I^ ^yrF7-/^ 



11 

[oo4i] &m%m<DMrmit lti4, m 
m <Dmm Ltfi, TStt, ma, mw^** 

PTFE^OBUfB^cO/Nnyy-ft;S^«> 7 10 

[00 4 2] »*ttt>A$0!l t LTf4, < 4 1 1 ffi 

k tt#^-7, »#7-<vK &»->-/K m*T-y 
ttt7^ »t7^. ttf^-, MK 

[0043] (6) m mfo&i 20 
witf, 

30 

[0044] *«W©»»tti«55H«**S:^trt8faft 
ft, • £ffl<7>:*?£(c X <0 WktZ> Z. t 5. #J 
fMARUZENil^^ft-Conc i se 
Encyclopedia of Polymer 
Science and Engineering (K 
roschwi tzl, HBB ifg|R, %W, MM, 1 
9 9 4¥)J • 8 1 1~8 1 5H£lB<&$*vt^538?a 

ri^T, . aJB##*»«*>o-||ttt*#Hl*5|BI 40 
[0 0 4 5] (7) IS rr^r^^-Y/H ©fEli: 
***-OKl ft 5 !§£>«;§:(;: 14, Wtos 

[0 0 4 6] (8) is r*j <r>Wt& 

*ffiK©W»Wfc*5^TffiV»5 fr3f§©«£»4, 50 



#BB¥8-3 2 5 3 0 7 
12 

jim <i£ • aim xwm^m. %m. mm, i 9 6 9 

ffO • 3 9 3~4 2 lKfclEii3tvrV5 rjg*J <D«E 

y/>h, 7^774 (7.7) , r-£\ W 
/<^*7, /M'/U'? Sit*, JDI 

*, JtiBMfrS*. <P£*, a>5?a #-K*, 

poy (gp^ffiisi*) . dty mmxm , POY 

-DTY, *9-M-«KrfcfiS-i-5. *©E«I4, # 
X, aj|#^it»«)i»>o-iSftt!»#lH*5»«Xf±BI! 

[0047] (9) raaw«j)i?Lfts^xtt»«fi^j . 

r^SBBiKttfi^j XI4 m£ftft£&j 

fc3e*©«S:Mu *3Ritttft Kfc^T^ 

lXI4 2JiJl±(7)?|#«<IglC < ¥*fri*t-JI 
fflLrm-&-f5ri(-J;'9, «JKy-^-ro±t> 1XI4 
2£Jl±©7Ky^-SrJta[$*5 (deposit^* 
5) ri(c:J;9, ixf4 2£Uh<D#y^Hl£«/f $ 

83m£wttffiSrS3"t-5. --"C*, r^i;^j /.esigw 
-trtrtrt-*. 3#y-7- (*fi^*) ©BB?i]©#S; 
[0 0 4 8] (10) W-Wm. (unimoda 1) § 

■r <**©aBirc, mm&M&±<&fiQWtiaLmm 

[0 0 4 9] r©i54RJe«S;«:, tt^KJSro^o-fe 

<> naw»-»4, iaaco^<03 7/i/x/uiiitx»4jK 

[0 0 5 0] ^©iSfttt^lr. ff-WUni 
mo da 1) J «Wl^fn*!J-7-i»to. W 
f5*-tl1i«^a^TD^yT-(CO^T{4, CSJ 
i(4\ 4^3p3-9 1 2 4# (Kowa 1 s k i b) • 
1 0JH3 lfT~l l«B8m-*3^T, $f>tB»CKW 
*©B«»4, #£££9. *UJP^fflS : »- 

[00 5 1] (\2)&Wm. (polymodal)II 



(8) 



13 



-* *>*Wt*»e>9l#«<. +<«oWt^» 
fc#fftL#S*©» 1"&fc*>, CMC 
jig) £Lh©*<0, JJLBJS^fciiMao-ra^ *© 

[0 0 5 21 i©J:5fcRJ£*a** «*W6«>7 B * 

mat. mm* =» r/^/Hnaxtt* y ^-*w 

j;54tt*fc, r#W(poiymo dallJ " 

Sg«W4 (mu 1 t imoda 1) J -Wl^-fD 

*&¥3-9 1 24* (Ko 
w.lskib) ■lOHSlfMliBW 20 

[0053] «H-rs m-mmm xr± r#«««-j 



[0 0 5 4] (4) #»WKttStH-©*»«tt 30 

1 51B«* S » 6 0 o/oJb^® 9 o %m& LX^SZkifi 

[0 0 5 5] (5) l#'Jv- 
*me©Wtt»»-*5^-CfflV^ Tffi (s e e d) XV ^ 

rt ,»^s^-©*^i®^^<ft* roS|i§ro ^ ;Ky 
[0056] (6) *-7frV a ymmmtivvo&fas 
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[0 0 5 7 ] (7) MFT (*eWSBJ*fiJ» 
MFTI4 ^l^W^^-tt-^^^ 5 ^^ 

Tfi ui?y • Ufa- (R e ■ i n Review) 
16*. 2% (1 9 6 6¥> CB»*nfc«SEK^9 

5. r ©ff«fe«>W«tt. ( t e m p era 

ture gradient-bar) ±fctt**5M* 

£ Sft-C«l*»oaHIKlMt1-5fcv^(>0"e*>5. 
[0 0 5 8] «Wr»*t«W)*««« ** 

[0 0 5 9]MFm g 



[0 0 6 0] fcaWfc******©****! 31 **"* 

[^ftfis (a 1) ] 
(1) ( a 1 ) 

^ft# (a 1) (4, />^<ttlo<0^*^SS.t> 

[00 6 1] (2) &m (a 1) 
&m (a l) OjWWHtfCH:. 7!)*** 

[0 0 6 2] (3) (a 1) ©«#* 

(a 1) ©fliffl*tt> t^-r^**^ (a 1) 1 
0 0M«BK*tfC, 0. 175210. 0 



15 

t<, o. 57^5. om&mtt.vm U\ 0. O 

[0 0 6 3] (a 2) ] 

(1) DLftft (a 2) 

Ijiftft (a 2) 11, ^>u*yWttt«oA«|[tr^ 

t a * / t' y&^&faW-m&fr e> 4 a *a» e>s 
wsiifc, iaxtt2a»±o*«*"cfcao io 

[0 0 6 4] (2) (a 2) 

i) 7 ^ y /v»BI*#Xt;^ * ^ y 
^ftft: (a 2) <DmmtLX\t, 

/w, ^ yr/fvP-, s e c -T'fvi'-, tert-^ 
A"-, ifrtJ-fr-s 2 -^fritr T*sfr-s 

^^da^^I/-, fcKD^r'/x^-, 2-tK 20 
a*$/7nfcVU-, 3-t Kn^v^ofcVU-, 2-fc 
Kn**>7?yl/-, 3-tKo*^f;K 4-fc K 
p^C/^fvu-, ^!)xfl/y^!)3-K/-, 1, 

^7^ y^^x^xfty ])/^m^T^^ 
t*%m&kT* y * * y ^ 

&m#* m&mtfbti, ztibn, mkx*xiz2mm&> 30 
±M»*fc*T«tfB-*-ar t*-e*a. 

[0 0 6 5] ii) */U3K^*>/i>£4:^ri'a**# 

(a 2) C5ttO*#«|iLTtt, 7^y 

yutf>^/wK&lW>&< fc 1 o^^ffifPZgjg^Sr^ 

^rt t*i-a* / ^ > ytt3F«ft*»»**rf e>*i, 
-frbfr-cttffl+arisjs-cta. 

[0 0 6 6] iii) ^yS/^SXtt^^^v'SSr#-r 

(a 2) <Bte<0£ttffil£LTtt, ^y-> 
^V7^!il/-h, ^y */*Ji\>*9 9 y U-k 13-^ 
*f-iv?])*/*JfVT9 y i^k fl-^f-^y^yw^ 

^yu-h, N-^y fi/frT? y/u®7? k 7y 

yu^y rvK tr=yu^yV7^vS^y >^ 

yK ^y ^yi'v'y-f;*— k tfn^^^p^^f-i?^ 
y xTjff K^tf>'>4< t fc 1 o(D^^>g;Kf}^# 50 
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fi^a-extt 2 a»±«:»*^*T«ffl-f a - 1 

[0 0 6 7] i v) 7^ K***# 

(a 2) (^te^ftMtLTH:, flxtf, t*~yu 
7$ k 7^yyV7^ k *99VV7% k N — /f* 

0— yU7^ y/^7^ k N-^f-n— yw«** yyi"7 5 
k ^7"fehy7^y^7S k ^7tF^^U^ 
7^: K*©7 5 KSMt^Wfeh, ztibtt, Wex 
«: 2 iB5i£i±*a*^J>fr'Cttffli"a c t 5 0 

[0 0 6 8] v) 2m&t<o^uis^$m&£* 

(a 2) offi^*«ilttt, Wx.fi, 
niy, s>trn/i^<y*y, (aK y ) ^^uy^y^-yw 
^7^yi/-h, (*y) xf^!)3-^^? 

yu-K hyyf-n— yU7 F n/<yhy7^y 

hy^^0-yi/7 p n^y hy^^^y i^-h*^ 7 >4 
i^vtt^ia»**»* s *»fb*t, rfte>ii*aT?xf42 
[0069] vi) mrn^m^ 

^ftft: (a 2) (Z)<fiC0*#«iJi LTtt, ^^L/ 
a-^fyMf t^yi^hyu^y, t-^yw 
^^i^v, ^pyVT.^i/y, lf^yW7^y— y^s . bf^yv 

^f^bt^, rhbH*«TXtt2^±*:IW^t>*T« 
ffl+arfc#T#a. 

[0 0 7 0] vii) />ny^HM 

(a 2) OffiCO^ffl^LT^, ffiftlf 
^yK Sft^5'f^ -fcofttr^K ^y^nnhy 

1- a-fc#"c#a. 

[0 0 7 1 ] mtW (a 2) Wffi©*ft:fl»Jt LTf3> M 

7^ y px h y /w^^ ^7^ ynx^y j\,^<d=^ 

x^f^i, xfuy, 7 p pt°uy > >r V7 p u>', ~f9 
it^y, 8tm&47bm2 Q<Da-jr\sy 4^<Da-jr 
V7 4 yjg, 7 !> y yi^ t^/wx.— T/^^7yw^tf- 
/loi~7VHI, Ifn/UtTny KV, 4-b^yWt°py K 

»**«:as**f6*t, me>f±*a-cxtt2aEJi±*ia 

[0 0 7 2] (3) (a 2) 

(a 2) ^ffifflfti, (a 1) RXfWm 

(a 2) Sr^tf*/ vtt*ftft¥i#3K (A) S: 

^s^tx^-r^a^^^7^te^s (kt. * 
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gri\ -4 OtRt 1g.lS#fiCizil-t 

fiTi-5«iRi#*e>iis. rwTgtf, -6 5ic*w© 

[0 0 7 3] **Wfc#5#fi£*©fi£»£:3I&fcfco 

[*WHt (s i) 1 
(l) t Kn*-wHfc£*©A#W 
*WHR (si) tt, '>£< fcf>lo0*ft& (t Kb 
*->/Pg) *^rtK*tS*Mbk*ftW:OWM»* 10 

T. *UW©WiB»fcJ3V^-C Tfc KB*v7Hfc£«5J fc 
^5. ) T-fcoX, (s 2) i*fftt(c:iS)-(c2i 

•o-L, (S) ©«2ktt/J|!*tt/<?^SrfB 

[0 0 7 4] *%wxm^btiz>t Vn^yMtsyoa 

*#W2:l/C»±, p*f-/WT/V=i-/K i^A-TA-n- 
/K n-T'Df/VT/U^-zK 'fy^nW^- 

Z^f-A'T^a-yK S-7?/l'7/l'3-yK 2-fcK 20 

^DU-h, 2-fc Kn^f-v'^DtVL'T^ y U- K 2 
-t Kn+v-T'of/M^T^ y 

5. 

[0 0 7 5] (2) fc Kn*->/Hfr£ti©{£ffl£ 
*J8WCfflV^il5 1 KBdrvvWbg-i&li, 2 0°C©^ 
StKIC 5 . 0 «ft%W±-C*KWK«&-KiB^1-5 1 0 

-fcS£1-$fc0#J:l>#*U^. 30 
[00 7 6]*/t Kn^S//Wk^*ja^*S-«Htfc*J 
It ■St KB*S^Hfc^©Si:#s|M;:o^TM\ 5£* 

ft5„ */t KndE-^/Wb^iS^-^KfcftSt 

£37^ y^iiiftftl OOM^CftLT, 0. 0 1 
7555. 0S*fflJi:*5J;?fc1-5^i:^»*U<, 
o. 5^£3. osftajt'jeai^tl-a-i^iuff 
*u\ o. o i imam-m, e«*ffi^©SE*tt 40 

[0 0 7 7] [fi^ft] *»Wfc«S#S£fc©BSft 
[0 0 7 8] *35Wfc«5#fi£-fctt, tflxtf, &ftfi 
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[00 7 9] [#fi£#*£f-©SHK#i£l 
::<0J:5ft#e\ *S-&SJS*l7^l-(4, R£*»i» ii 

flora r £ K J: 9 , KSMimmtoZmmtZ) 

X'ZZ. 

[0 0 8 0] *m\z&2>£M'&#&Wffl&*&fc 

tsfflna, #au 

[0 0 8 1] [?Ufcl£fc] 

±f2tfc*- y ■acf-uytt^fiBiilt*** (A) ftfr 

[0 0 8 2] [fUM£feK&^Tffl^5#ffi?itt#J] 

i utmsm^ *xm^t> Rmmmi «, me * 

[0 0 8 3] feS»*LV^fil^*5V^Ttt, 7-^->* 
Jpt LT, 0. 0 oa*%W$5ffl^»®T'& 

ztihtt. ma.x-xtmfr'&fr-tx, Mt-ffifflfs^ 

[0 0 8 4] (1) T-JTV^mfctm 

*y**ffijaSil©**«fc LTIi, Kr->/^y*> 
y^yu*y^7 h y !7A (DBS, SDS) , 7 C> y ^ 

h y :7^> *i"C>'K*y -thy^Av?^ 

/Ui-ryHSKT- h y 7-^ ^y t* , >ifl'>'7/l'* 
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gf-fhy^A, t e r t -Wf/Wi; h^-> 
*!)- (4 0) -ih+->3L^«-th!J jjg 

^mm^mifhti, ztibi*m&xxim£Lx% 

[008 5] (2) y-^-y^Sfttt^J 10 

^-drv-rcf-uy • ^-^r->7"n fcW:/n j/^/Ky-T- 
— , t e r t -^^vl^^/dfi/rnfyutfy - (3 

y- (40) -znh^-^jc^y— /k tfy^y^u- 
zztfrx-zz, 

[00 8 6] (3) *f-^y^|fg^ft^j 

;i/7^=^^7-f k, ^.xry/uh y y^r>- 
^=^a^7^ K^#Wbtu z.Kh\-mm.xx\i 
m&Lxm^z>^kftx%%<, 30 
[00 8 7] [fUkfi-g-ife^tJv^rffiv^^Effitt^ro 

Ztifa\ Httttfctt, ffBJ&ttfflrotBB^ftStt. # 
ffiflHHWMTOCMC (ttlM-fc^HB***) h 
LB (Sfcktt***l:'<7i';*) ISMLoo, Bfat 

a, ^.-wm/mmm) znmtmm^?>& 40 
[0088] hzw&fc&^xtt, mmfi-mmmw& 

t LT, 0. 0 1M1 0fi*%Srttffl1-5Clt*-Ct 
0. 0 lfi*%WTK$'>&#Ti^< 
[0 0 8 9]-*. #®St4»Bi:£, 1 Ofi*%£i 
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sffliiismmtzmmmz&^xtt, tftcftfi&tt 

SrSJptUT, 0JlS2fift%ffiffl1-Sri:#-C#5. 
[0090] [^mffiSWl^K&tt 5 #®ett#J<o 

SiPtLT, 07552. 0l*%-e*>Jltf«tl/\, 
[00 9 1] ffffiflSttffl©ttffl**te^l'WI»l'* 

CMCftfcftyi+Si;* 5 t«< So: 1 5rE*1"S. 
[0092] r © J; 5 ft rjraffittfflottfflfc&ffii"* 
A-fcHKf Lfcil* ?>?Mbfi^Srff 4 5 J t V* 5 *#£>pg£ 

lB«©»£:*Klo^Ttt. CMC«CSai-5*£ILh© 
[0093] :©J;3 4 r^sfStt^ijro^A^u-i 
tt$*^±fc, ^romi-fcv^T^t-s^y^-^ 

[00 94] [*^«a«] *3BMfc«5**»»«08 

fgLTISgU -ISWlcli^ $5 1 0 71/5^ 1 0 0tW?S 
S«ffl#ff*L<. ft3 07iS«9 0t;oja«effli4SJ: 

[0095] «-afi^w*fe«K»a*s^HJttt, «t 

Htm it^mA, 1 9 6 8¥) 6 3S • *3- 

*^fS©K)i*ffitr*5^T>b, r»J; 9 ft^#^fi§ 

tuswffls»^iE« itL&mjum&frbz-x, %m%# 

[00 9 6] iiaEiBfi*fi#BB*6»JSr4effi1-5*^tt, 
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3 075^7 0lC©»*i6Bii<#*L<, ft3 07?;S$ 
[00 9 7] [m^-M^jroaS] 
=-7A, ii«T/W*y^JS (&«;■*-!« #y 

^AXtty^^A) ©iggs^a, 2, 2-rv r if*-f 

A\ ? > WM" Kn/s— d-df-y-i' K, tert --fTA? 

[0 0 9 8] rH^wt-ett, -jjatofc* «&7/u# 
y&n (&js ; ^y *y ^Axity^^^) © 

JWWHi LTtt, l!MB£&R!*6SiJ£#(3l7Gffl 
[0 0 9 9] mtSXjfflb LTHt, * ^IltK, t K 

-t-hy^A^ , i««BK»-t© 

&& (0J;tt4\ -7-h!J*.A4fi, *y^A*» , 
Jf->/l/S*yUA7/l-7 ! t h'-f h y fc'nffifiitK-t h 

y^ig, #y!7A:&$) . ft'f^-^w^jsi'^-^, 

LT«ffl1-5it* s T#5. 30 
[0 10 0] **W»C«5**»**©«it*ftK:*J^ 

m (±mtmm. a#ha, i 9 6 8^) 62 
[0101] [rentMiowueraa a-&H*6*j©j8 

1*1 OOlASMcStLT, 0. 0 l75S4t*g|S©tE 

Tffl^5il7C#J©{£/?jftl4, W. fW&f5tttft© 
£f+t*l 0 0S*»fc*r LT, 0. 0l7>S4fi*«P 
©f£Hd s ft£ U\ 

[0 10 2] [a*»IWSI] **WK«5*3R»ft*W 50 



#§pZ8-3 2 5 3 0 7 
22 

SBfefrSKS^Ttt, &gia&CTp<A'#7\?:/3l«© 
mm&W&te&ft-t-Z :Ht# So »$#»$©£& 

ji>ti7fy, n - Kr ^* 7* ^ t - Kf-^ 
tw?**. *w7Y*-9 5 ftftfcr 

[0103] m^mmn asusc. * 
iMfc-7" h y ? a *iwk* y ?a h y t> 

K tm-f V y <> A*?© p HBWWiMP©l*IWM'JSr* 

[0104] [*a**©^5^t»a* (Tg) ] 

(1) *l^f©Tg 

*»M»C«5«^#OTgtt. -4 0»I-6 5 < Cfib 
5#*U\, rOTg^ -4 0 , C^±©*&»4, 

[0 10 5] (2) 7fy9^<T)^. 
^©m*ft:ffifi)cSr ; t1 _ 5l^#©Tg(4, 

(Fox) (D&zX'Qftmzk'OXltoZ^kWZZ' 
zzx\ 7 * y <r x<ry&b\t, Z®* 
£>t|i*ftl-o^T. -t<D***©^l-g-*©Tg(CS 
-^V^T. *»^-{*:©Tg^*ffi-r5fc»©'b©t?fc , 9, 
^©fl»4, -fArf-y • *7 • -f • 7/ y 1J V • 7W v 5 

. yf-mT^.— , ->y — X2 (Bui l e t i n 
of the Am erican Physical 
Society, Series 2) 1#- 3# • 1 2 
3M (1 9 5 6#) iC|E«^^T^5o tOl5«H:, # 

[0 10 6] (3) i^uy^ffi?pm*{$lco^T©T 

7^-'y^^©^(-45>*m^*©Tg$r!¥*1-?.fc*© 
Sfili: ^5#a^7 < •^ytt^?D**W^^^T©T g 
(4, »fK^X»-»7#-»l»ffl'fr)*llMiA 
(*W16Z*, K^flltf*, 1 9 74« 1 

6 8 ~ 1 6 9 Mom 10-2 (M*fffl7^ y /V-^fl§©± 

[0107] [#»-a-fr©m*¥*&^»] 

l-a-*©fi*¥^ ; F-*(4, -^(-(4, ft 3, 0 0 
0, 0 0 075SftlOO, 0 0 0SfiT?fo9, 
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m&%tbw&\mi oo, o-ooEiT-e**. 

*ttS*fc«»lU»3. 0Sx.tf, $15 0 0, 0 0 075M 
D20, 0 0 08*©tt*Wjtttv>fi»JF*&^*t@f 

SrO. 0 5 7>M2%£U:ffl^5, 
[0108] [£»£{*© h/i/xy/Rgfl?#] 
©h^xy^&ftti:. 3 0 752 7 0%a5$J£L<. 4 
0 75S55%#tJ:9#*U\, 30°/.*if«*Ai 10 

fiTtsffliai^e)^, 70 i**;toMftT 
[0109] *«w©*s*fWft^©¥*sia 

S/*A«t«r jHCttC»»Tf # 5 1 ©TfcfttfftfcOTS 20 
©fijtittt. 5S*9 5»59 0#10t»*>SCi:#ff* 
[0 110] [©JPftl] *35W©*fi^#Xt/**ttt 

•eta. «wHo*#mtuTtt, wtff, mm 
$k m$L mmm. mm, mm, mm® 
%i mi annul. *mm* ^iwi. K/tm r 
turns* vn &t v v a tr-x»jBStt* 30 

[0111] (1) tt«f+43W 

•lia-^y, ^fvkx^-r/K ;/y-tr y yi^f^> ■<> 
^iU^U /vx*x/K h y ifl/y^!l 3— /Ux 40 

mtt&ffltttms C9 («*W-T«9) @ft£±Jj« 
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f& $ -a* * ~> 1/ ^mmmmmmf e> *u ^nb 
[0112] (2) mm 

w y w*- Mfc£4fc. > 7 5 wis**. 
[0113] [*ww&%'&?f%mf$.mm ucm 

* (TH, Stt) ] **W©#fi«-#:XU t *3R«l 

i£fix\ mmxtt&RLitfti&xh'o , 

^H4Xtt^ttT-foS»#{* (Tift. S«. «*t) 
[0114] **W©*fi^RtJ***!i*fflariE* 

/Hy^nf uy©*g-^) T*£>5$*ft: (Tift. S 
[0115] *»W©*«^#Rt/*3Rtt«»J«fifc*S: 
y. ^14Xli«ttT*fc5HS*#: (Tift. £ft 

^©tt#u-^i-^©m ^4ftffi**i»-«v^«wi] 

(^*^©S#^)©m^o BP. tt»ffifc#L-CS 
So ) Ri>*»l5»f^#it ©m BP. 

*^^©*S^*RV7K»Jte*^Jffl)*^ 
Sg N XI4^?#©fcf>^^Tift©*ffil-fc. ©a 

[0 116] [*»MC«5«*«BJ5Mb©Jl^] *^ 

Xtf. WT©fc©* 5 *)»f5)tLS. ii^TT-fflV^?) rfff 
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j©l^PTFE75*- MBSSrlSLfcS.'-h (St. 
[0117] (1) y^-jum 

LT*^*W«IWftrlll*b, Sftft IkJOfc 7- 
Mft, ="-MR, «**S£©ttS#. *D«TyK # 10 

[0118] (2) K-®3JI±i^ffi«#7 L -7 e 
xff, Kay, 7-fci>, jKUm^Tvu, ^D/nf 

So 

[0119] *fflsw»*c*5v>T, mm&\R 

taw-rs/tftfc, siTKmrnmRxftmrnimfx®, 
w-tz>o uToistewpx-m^z mi &xt r%j 

[0 12 0] 

1~14 

a*^Af , «K*»S:B«IILfca«W»Wiae«K 40 

2 as, iifisgj* y ? a i . o nz&ykwgMfmrx i 

0*C*-ClHaLfc«, *- 1 4 4 K 
x->/'l-'<> / -tf>-^^*>-^y-^'0. 8fl5, ^g7k6 8 

iD L £ bfc 8 Ot^C 3 $IH££ftKtt Ll£££*§£tf 
fc^*PLT>-^T*tTpHSr7^M7. 5£N£ 
K, &m%xmmftit^ 7*!JA*Jctt#l&fl* 
»fc. r©7*!J/u*;ictt#a£fc0>'F*»5K h/n 

y ^9^(E»ia«*e)iTfc*i-*jfe-c»JSL so 
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[0121] *#5§# [%] ii. 7* 

*»3S# [%] = (A-B) /Ax l 0 0 

rrT\ AttfHiffiOfilrCfclK B : io5t;-e3B# 

m&muz'&<Dmmx'h?>o 

[0122] [ h /Us y*&»#] h /Ux y 

[%] 11, 3 0'C-e»BE*aiLfcT^y/i'**tt*fi# 
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